Two cytokinin receptors of Arabidopsis thaliana, CRE1/AHK4 and AHK3, differ in their ligand specificity in a bacterial assay.
Strains of Escherichia coli that express two different cytokinin receptors of Arabidopsis thaliana, CRE1/AHK4 and AHK3, were used to study the relative sensitivity of these receptors to various cytokinins. Both receptors were most sensitive to the bases of the isoprenoid-type cytokinins trans-zeatin and isopentenyladenine but differed significantly in the recognition of other cytokinin compounds. In particular, CRE1/AHK4 recognized at 1 microm concentration only trans-zeatin while AHK3 recognized cis-zeatin and dihydrozeatin as well, although with a lower sensitivity. Similarly, CRE1/AHK4 was not activated by cytokinin ribosides and ribotides, but AHK3 was. Comparisons using the ARR5::GUS fusion gene as a cytokinin reporter in Arabidopsis showed similar relative degrees of responses in planta, except that cytokinins with aromatic side chains showed much higher activities than in the bacterial assay. These results indicate that the diverse cytokinin compounds might have specific functions in the numerous cytokinin-regulated processes, which may depend in turn on different receptors and their associated signalling pathways. The importance of precise control of local concentrations of defined cytokinin metabolites to regulate the respective downstream event is corroborated.